from parents here in Colorado that they have quit smoking tobacco and now only smoke marijuana because "it's natural." In recent years marijuana has been legalized for medical purposes in 23 states, and 4 states and Washington DC have now legalized marijuana for recreational use. Marijuana use in the preceding 30 days is now higher than cigarette use for US 12th grade students (21.4% versus 19.2%). 3 States with legal marijuana have typically not allowed marijuana smoking in areas in which tobacco smoking is not allowed, such as restaurants and workplaces, and these regulations usually do not allow marijuana smoking in public outdoor spaces, confining marijuana smokers to their backyards, if they have them, or alternatively, their homes. The study in this issue of the Journal of the American Heart Association by Wang et al, "One minute of marijuana secondhand smoke impairs vascular endothelial function," is an excellent example of the work that needs to be done to demonstrate the impact of secondhand marijuana smoke (SHMS) on bystanders. 4 This study found that brief (1-minute) exposure to SHMS in rats caused impaired endothelial function for at least 90 minutes; this is even longer than the impairment the team has found caused by tobacco smoke. Interestingly, the components responsible for the impairment are unknown, but it is not due to the tetrahydrocannabinol (THC), nicotine, or combusted rolling paper, as the experimenters controlled for all of these exposures. This effect persisted after the transient vasodilatory effect of the marijuana and occurred even with smoke concentrations low enough that the smoke was not visible in the air. Certainly this study raises concerns about the potential for SHMS to impact cardiovascular health in adults and provides a potential etiology for the prior finding that marijuana use increases the risk of heart attack after use. 5 And Wang et al make an important call for further research to be done into the impact of SHMS. However, there are several other, related issues that this research can inform. First, because marijuana use is limited to private homes and apartments, we in the public health community have a significant concern about the impact on other residents in multiunit housing (MUH). Studies have demonstrated that tobacco smoke can infiltrate adjacent apartments 6 and that residents in MUH have high rates of exposure to nicotine. 7 We found that children in MUH were significantly more likely to have tobacco smoke exposure, even if they lived in a nonsmoking household. 8 There is no reason to suspect that SHMS would be less likely to diffuse into adjacent apartments, and this study highlights the potential risk to other residents, especially those who are elderly, disabled, have heart disease, or are children. As more MUH residences restrict tobacco smoking, and the Department of Housing and Urban Development examines whether to ban smoking in publically funded MUH, 9 we should make sure that marijuana smoking is also included. The impact on pregnant women and the developing fetus is also a significant concern. It has been very difficult to study the impact of marijuana smoking on the fetus because even in states where recreational marijuana is legal, there are still laws on the books requiring referral to child protective services for a positive marijuana screen at birth. However, medical marijuana is being touted in the lay literature as a treatment for morning sickness, 10 and at least some dispensaries are recommending marijuana to pregnant women as an alternative to drugs for nausea and pain. In 2015 the Colorado Legislature voted down a bill that would have required marijuana dispensaries to post signs warning pregnant
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women of the potential dangers to their unborn child. The current study suggests that a pregnant women who smokes marijuana, or who is even exposed by a friend or partner, could impact circulation to the fetus, with unknown effects. This would be an excellent area of study for animal models. We know that smoking and SHS exposure in pregnancy have long-lasting effects on children's immune system, lung function, and cognitive development 11 ; we need to ensure that we place the same scrutiny on marijuana. Finally, we need to consider the impact of SHMS on children. Studies have demonstrated that exposure to tobacco smoke in childhood is associated with negative health consequences in childhood (including an increased risk for viral infection, asthma, cognitive deficits, and behavioral issues) 11 and also with an increased risk of disease in adulthood. This is particularly true for diseases of the cardiovascular system: secondhand tobacco smoke increases risk of both heart disease and stroke in adulthood 11 and also promotes physiological changes associated with heart disease, such as metabolic syndrome 12 and increased intimamedia thickness. 13 The fact that marijuana smoke exposure also has a measurable impact on endothelial function is a strong indicator that this exposure may be dangerous to children and may have a long-term impact on their cardiovascular health. Parents may not see smoking marijuana around their children as dangerous; this has certainly been my experience clinically, but we need studies of parent's attitudes and behaviors to know for sure. As Dr Wang and his colleagues point out, we must continue to study the impact of secondhand smoke on both children and adults. The National Institutes of Health could direct funding to this area in order to facilitate the kinds of longitudinal cohort studies that will answer these questions most definitively. The Centers for Disease Control and Prevention have also developed a test that can measure low levels of marijuana smoke exposure, 14 and this could be used on samples from the National Health and Nutrition Examination Survey (NHANES) to provide national estimates of SHMS exposure as well as to give researchers a powerful database to examine correlations with other biomarkers and with health outcomes. Dr Wang's study reminds us that we have no reason to suspect that secondhand marijuana smoke will be benign; vulnerable populations, including elderly and disabled MUH residents, pregnant women, and children, need to be protected.
Disclosures
None.
